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Many proposed space missions involve the use of panels and instruments which must be supported 
on large truss substrates. Examples of some typical missions which require trusses are reported 
in references 1-4. These missions incorporate various forms of trusses such as beams, planar 
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Figure 1 . Component count expressions for 4-and 3-longeron truss beams. 
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Figure 2. Component count expressions for a planar truss. 
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Figure 3 Perspective views of tetrahedral truss and hexagonal panels. 








The tetrahedral truss can be assembled in two configurations which are of particular interest for 
antennas and aerobrakes. These two configurations are illustrated in figure 4 and identified 
hereinafter as a six-sector truss and a three-sector truss, based on the number of identical 
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Figure 4. Nomenclature for two tetrahedral trusses with hexagonal panels. 



Expressions for the number of panels, struts, and nodes as functions of the number of rings (r) 
for the two configurations of the tetrahedral truss are shown in figure 5. These expressions 
were developed using the same technique as that described for figure 2, and since an increase in 
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Figure 5. Component count expressions for tetrahedral trusses with hexagonal panels. 



























In the design of mosaic hexagonal panel systems for doubly curved trusses, it is important to 
quantify the area and dimensions of a panel system. Approximations to the dimensions of a 
curved panel system can be obtained by examining a planar panel system. Figure 6 contains some 
geometric relationships for six-sector and three-sector hexagonal flat panel systems. The 
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Figure 6. Panel system geometrical relations. 



In many segmented panel systems some clearance between individual panels will be required for 
installing the panels, to allow for differential thermal expansion, figure control adjustments, 
and manufacturing tolerances. Expressions for this lost area are shown in figure 7 as a function 
of the clearance (c) between the panels, the truss strut length (I) and the number of rings (r). 
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Figure 7. Panel system clearance expressions. 










In addition to the parametric analysis of segmented hexagonal panel systems, a preliminary 
concept for integrated tetrahedral truss/hexagonal panel assembly is presented. This work has 
been done to support expanded operations in automated tetrahedral truss assembly (See ref. 8.) 
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assembly operation. 
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Figure 8a. Perspective views of the initial configuration of a six-sector truss with panels. 





18 


Figure 8b. Perspective views of the final configuration of a six-sector truss with panels. 




Assembly operations discussed previously for both the three-and six-sector trusses are 
summarized in figures 9 a and b. The assembly operations alternate between truss strut 
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Figure 9a. Illustration of the assembly steps required for three 6-sector trusses with panels. 




1-Ring truss 
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Figure 9b. Illustration of the assembly steps required for three 3 sector trusses with panels. 



In the development of design concepts for space missions that require truss structures or panel 
systems, it is desirable to quantify the number of truss components and the area and dimensions 
of the panel system. Accordingly, mathematical expressions relating the number of truss 
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